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[57] ABSTRACT 

The present invention relates to a cursor control device 
for controlling the display position of a cursor displayed 
on a display device. The cursor displayed on the display 
device is remotely controlled by a remote control trans- 
mitter. The remote control transmitter is provided with, 
for example, a light emitting element emitting light rays 
having a particular wavelength, for example, infrared 
rays. The position of the remote control transmitter is 
detected by an imaging device including a CCD. The 
position of the cursor on a display screen of the display 
device is controlled on the basis of the detected position 
of the remote control transmitter. 

6 Claims, 25 Drawing Sheets 
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termined imaging area, position detecting means for 

CURSOR CONTROL DEVICE detecting the position of the light emitting element on 

the basis of an output of the imaging means, and cursor 

BACKGROUND OF THE INVENTION controlling means for controlling the position of the 

1. Field of the Invention 5 cursor on a display screen of the display device on the 
The present invention relates to a cursor control bash of the position of the light emitting element which 

device for controlling a cursor displayed on a display k detected by the position detecting means. 

screen of a personal computer, a television receiver or One example of the above described cursor control- 

the like. ling means is one finding the direction of movement and 

2. Description of the Prior Art 10 the amount of movement of the light emitting element 
Examples of this type of cursor control device con- on the basis of the position of the light emitting element 

veauoaaUy known include a device described in Japa- which is detected by the position detecting means and 

nese Patent Laid-Opcn Gazette No. 223913/1988. In controlling the direction of movement and the amount 

this cursor control device, a plurality of infrared light of movement of the cursor on the display screen of the 

emitting diodes radially disposed are provided in a re- 15 . display device depending on the found direction of 

mote control transmitter, and infrared rays out of phase movement and the found amount of movement of the 

are respectively transmitted from the infrared light light emitting element. 

emitting diodes. The infrared rays are received by a Furthermore, one example of the above described 

receiving device. The direction of the remote control cursor controlling means is one for converting the posi- 

transmitter relative to the receiving device is judged on 20 tion of the light emitting element which is detected by 

the basis of the relationship among signals of the infra- foe position detecting means into data representing the 

red light emitting diodes which are received by the of ^ cursor on the display screen of the dis- 

receivmg device, and the i position of a cursor on a dis- play device t0 ^ p^on of ^ cursor on ^ 

play screen is controlled on the basis of the judged screcn ofxhe ^ device on ^ basis of ^ 

direction of the remote control transmitter. 25 ^ the position of the cursor which is 

In the above described conventional control device, found b ^ ^^0^ 

however, the plurality of infrared Ughtemitting diodes A cursor device accordl t0 the 

must be provided in the remote ccn^l JU^mitter. t mventkm comprises a d^ lay dev ice on which 

Accordingly, the precision of position detection of the - t , . \ , t . 

remote control transmitter is decreased by, for example, 30 a c ™<* * : d £ pb ^' a 'V* 0 * control transmitter com- 

the variation of each of the infrared Hghi emittins di- P mm « *Z ?7 S ^ ^ 

odes, and the algorithm for position detection becomes ?* a f^cular wavel^gth and for remotely control- 

complicated. Furthermore, the number of keys of the cu ? OT ^JayedOT the display device, imaging 

remote control transmitter is increased, thereby to pre- mea ° s for .""W *?* h S ht ™tf«g element withm a 

vent the remote control transmitter from being mima- 35 predetermined imaging area, position detecting means 

turized. for detectm g the position of the light emitting element 

on the basis of an output of the imaging means, cursor 

SUMMARY OF THE INVENTION control signal generating means for generating a cursor 

A first object of the present invention is to provide a 0011X101 on basis of the P°^ on of 

cursor control device capable of controlling a cursor 40 emitting element which is detected by the position de- 

with high precision and allowing a remote control tecting means, cursor controlling means for controlling 

transmitter and a receiving device to be miniaturized. ^ c position of the cursor on a display screen of the 

A second object of the present invention is to provide ^P 1 ? y device ° n ^ of the cursor control signal, 

a cursor control device in which the amount of move- judging means for judging whether or not the position 

ment of a cursor relative to the amount of movement of 45 °* ^e Hgbt emitting element varies due to the uninten- 

a remote control transmitter is constant irrespective of tional movement of the hand or due to the operation of 

the distance between the remote control transmitter and the remote control transmitter, and means for inhibiting 

imaging means. the cursor on the display screen of the display device 

A third object of the present invention is to provide a from being moved when it is judged that the position of 

cursor control device capable of preventing a cursor 50 the light emitting element varies due to the uninten- 

from being vibrated due to the unintentional movement tional movement of the hand. 

of the hand of an operator. One example of the above described cursor control 
A fourth object of the present invention is to provide signal generating means is one for finding the direction 
a cursor control device in which an operating area of a of movement and the amount of movement of the light 
remote, control transmitter for moving a cursor on a 55 emitting element on the basis of the position of the light 
display screen can be reduced to improve the operabil- emitting element which is detected by the position de- 
ity, tecting means and finding the direction of movement 
A fifth object of the present invention is to provide a and the amount of movement of the cursor on the dis- 
cursor control device capable of moving a cursor to the play screen of the display device from the found direc- 
center of an icon on a menu displayed on a display 60 tion of movement and the found amount of movement 
screen. of the light emitting element. 

A first cursor control device according to the present One example of the above described cursor control 

invention comprises a display device on which a cursor signal generating means is one for converting the posi- 

is displayed, a remote control transmitter comprising a tion of the light emitting element which is detected by 

light emitting element emitting light rays having a par- 65 the position detecting means into the position of the 

ticular wavelength and for remotely controlling the cursor on the display screen of the display device, 

cursor displayed on the display device, imaging means A third cursor control device according to the pres- 

for imaging the light emitting element within a prede- ent invention comprises a display device on which a 
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cursor is displayed, a remote control transmitter com- cursor controlling means for finding the amount of 
prising a light emitting element emitting light rays hav- movement and the direction of movement of the light 
ing a particular wavelength, an operation key for gener- emitting element on the basis of the position of the light 
ating an operation signal and means for modulating the emitting element which is detected by the position de- 
light rays by the operation signal and for remotely con- 5 tecting means, finding the amount of movement of the 
trolling the cursor displayed on the display device, cursor by multiplying the amount of movement of the 
imaging means for imaging the light emitting element light emitting element by a coefficient, and rinding the 
within a predetermined imaging area, position detecting direction of movement of the cursor on the basis of the 
means for detecting the position of the light emitting direction of movement of the light emitting element, to 
dement on the basis of an output of the imaging means, 10 control the position of the cursor on a display screen of 
cursor controlling means for controlling the position of the display device on the basis of the found amount of 
the cursor on a display screen of the display device on movement of the cursor and the found direction of 
the basis of the position of the light emitting element movement of the cursor, coefficient controlling means 
which is detected by the position detecting means, and for controlling the coefficient used for calculating the 
means for generating an on-off judging signal of the 15 amount of movement of the cursor by the cursor con- 
operation key by demodulating the output of the imag- trolling means on the basis of the distance detected by 
ing means. the distance detecting means, and means for outputting 

A fourth cursor control device according to the pres- an on-off judging signal of the operation key by demod- 
ent invention comprises a display device on which a ulating the output of the imaging means, 
cursor is displayed, a remote control transmitter com- 20 A sixth cursor control device according to the p res- 
prising a light emitting element emitting light rays hav- ent invention comprises a display device on which a 
ing a particular wavelength and for remotely control- cursor is displayed, a remote control transmitter corn- 
ling the cursor displayed on the display device, imaging prising a light emitting element emitting light rays hav- 
means for imaging the light emitting element within a ing a particular wavelength, an operation key and 
predetermined imaging area, distance detecting means 25 means for changing the intensity of the light outputted 
for detecting the distance between the light emitting from the light emitting element in two stages in re- 
element and the imaging means, position detecting sponse to an on-off judging signal of the operation key 
means for detecting the position of the light emitting and for remotely controlling the cursor displayed on the 
element on the basis of an output of the imaging means, display device, imaging means for imaging the light 
cursor controlling means for finding the amount of 30 emitting element within a predetermined imaging area, 
movement and the direction of movement of the light . distance detecting means for detecting the distance 
emitting element on the basis of the position of the light between the light emitting element and the imaging 
emitting element which is detected by the position de- means, position detecting means for detecting the posi- 
tecting means, finding the amount of movement of the . tion of the light emitting element on the basis of an 
cursor by multiplying the amount of movement of the 35 output of the imaging means, cursor controlling means 
light emitting element by a coefficient, and finding the for finding the amount of movement and the direction 
direction of movement of the cursor on the basis of the of movement of the light emitting element on the basis 
direction of movement of the light emitting element, to of the position of the light emitting element which is 
control the position of the cursor on a display screen of detected by the position detecting means, finding the 
the display device on the basts of the found amount of 40 amount of movement of the cursor by multiplying the 
movement of the cursor and the found direction of amount of movement of the light emitting element by a 
movement of the cursor, and coefficient controlling coefficient, and finding the direction of movement of 
means for controlling the coefficient used for calculat- the cursor on the basis of the direction of movement of 
ing the amount of movement of the cursor by the cursor the light emitting element, to control the position of the 
controlling means on the basis of the distance detected 45 cursor on a display screen of the display device on the 
by the distance detection means. basis of the found amount of movement of the cursor 

One example of the above described distance detect- and the found direction of movement of the cursor, 
ing means is one finding the distance between the light coefficient controlling means for controlling the coeffi- 
emitting element and the imaging means on the basis of cient used for calculating the amount of movement of 
the output of the imaging means using a predetermined 50 the cursor by the cursor controlling means on the basis 
relationship between the amount of the light from the of the distance detected by the distance detecting 
light emitting element which is received by the imaging means, and means for outputting the on-off judging . 
means and the distance between the light emitting ele- signal of the operation key on the basis of the output of 
ment and the imaging means. the imaging means. 

A fifth cursor control device according to the present 55 A seventh cursor control device according to the 
invention comprises a display device on which a cursor . present invention comprises a display device on which 
is displayed, a remote control transmitter comprising a a cursor is displayed, a remote control transmitter corn- 
light emitting element emitting light rays having a par- prising a light emitting element emitting light rays nav- 
icular wavelength, an operation key for generating an ing a particular wavelength and for remotely control- 
operation signal and means for modulating the light 60 ling the cursor displayed on the display device, imaging 
rays by the operation signal and for remotely control- means for imaging the light emitting element within a 
ling the cursor displayed on the display device, imaging predetermined imaging area, first storing means for 
means for imaging the light emitting element within a storing data concerning the position' and the size of a 
predetermined imaging area, distance detecting means predetermined control area set in an tmagipg area of the 
for detecting the distance between the light emitting 65 imaging means to correspond to a display area of the 
element and the imaging means, position detecting cursor on a display screen of the display device, position 
means for detecting the position of the light emitting detecting means for detecting the position of the hght 
element on the basis of an output of the imaging means, emitting element on the basis of an output of the imag- 
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ing means, first converting means for converting the 
relative position of the light emitting element within the 
control area into the position of the cursor on the dis- 
play screen of the display device on the basis of the 
position of the light emitting element which is detected 5 
by the position detecting means and the data concerning 
■ the position and the size of the control area which is 
stored in the first storing means, and cursor controlling 
means for controlling the position of the cursor on the 
display screen of the display device on the basis of the 10 
position of the cursor which is found by the first con- 
verting means. 

It is preferable that there is provided means for alter- 
ing the data concerning the position of the control area 
which is stored in the first storing means so that when 15 
the position of the light emitting element which is de- 
tected by the position detecting means is out of the 
control area, a new control area including the position 
of the light emitting element at that time is set 

Furthermore, it is preferable that there is provided 20 
means for altering the data concerning the position of 
the control area which is stored in the first storing 
means so that when the power supply of the remote 
control transmitter is turned on, a new control area 
centered around the position of the light emitting ele- 25 
ment which is detected by the position detecting means 
at that time is set 

Additionally, it is preferable that the remote control 
transmitter is provided with means for generating a 
reset signal for resetting the position of the control area 30 
by the operation of an operator, and there is provided 
means for altering the data concerning the position of 
the control area which is stored in the first storing 
means so that when the reset signal is generated, a new 
control area centered around the position of the light 35 
emitting element which is detected by the position de- 
tecting means at that time is set. 

Moreover, it is preferable that there is provided 
means for altering the data concerning the size of the 
control area which is stored in the first storing means 40 
depending on the change of the display area of the 
cursor. 

An eighth cursor control device according to the 
present invention comprises a display device on which 
a cursor is displayed, a remote control transmitter com- 45 
prising a light emitting element emitting light rays hav- 
ing a particular wavelength and for remotely control- 
ling the cursor displayed on the display device, imaging 
means for imaging the light emitting element within a 
predetermined imaging area, second storing means for 50 
storing the set display position of the cursor on a display 
screen of the display device to correspond to each of a 
plurality of small areas set in the imaging area of the 
imaging means in relation to data concerning the small 
area, position detecting means for detecting the position 55 
of the light emitting element on the basis of an output of - 
the imaging means, second converting means for con- 
verting the position of the light emitting element which 
is detected by the position detecting means into the 
display position of the cursor corresponding to the 60 
small area including the position of the light emitting 
element on the basis of data concerning the display 
position of the cursor corresponding to the small area 
which is stored in the second storing means, and cursor 
- controlling means for controlling the position of the 65 
cursor on the display screen of the display device on the 
basis of the display position of the cursor which is found 
by the second converting means. 



6 

It is preferable that the above described display posi- 
tion of the cursor is so set that the center of an icon on 
a menu displayed on the display device is in the display 
position of the cursor. 

Furthermore, it is preferable that there is provided 
means for rewriting the data concerning the display 
position of the cursor corresponding to the small area 
which is stored in the second storing means so that the 
center of the icon on the menu is in the position of the 
cursor in conformity with the menu displayed on the 
display device. 

The foregoing and other objects, features, aspects 
and advantages of the present invention will become 
more apparent from the following detailed description 
of the present invention when taken in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing the schematic construc- 
tion of a remote control transmitter and a television 
receiver, 

FIG. 2 is a schematic diagram showing an example of 
an image displayed on a display screen of a television 
receiver; 

FIG. 3 is a schematic diagram showing an image of an 
infrared light emitting diode in a remote control trans- 
mitter which is imaged by an imaging device; 

FIG. 4 is an electrical block diagram showing the 
schematic construction of a receiving device provided 
m a television receiver; 

FIG. 5 is a flow chart showing the flow of processing 
performed by a receiving device; 

FIG. 6 is a schematic diagram showing a control area 
CE set in an imaging area A and a display screen B of a 
display device 31; 

FIG. 7 is a schematic diagram showing an effective 
area SE set in an imaging area A and a display screen B 
of a display device 31; 

FIG. 8 is an electrical circuit diagram showing the 
structure of an operation inhibiting circuit 72 shown in 
FIG. 4; 

FIG. 9 is a timing chart showing signals of respective 
portions shown in FIG. 8; 

FIG. 10 is a timing chart showing a signal outputted 
from a remote control transmitter, 

FIG. 11 is an electrical circuit diagram showing the 
structure of a decoder 5 shown in FIG. 4; 

FIG. 12 is an electrical block diagram showing the 
schematic construction of another receiving device; 

FIG. 13 is a graph showing the relationship between 
the signal strength and the distance; 

FIG. 14 is an electrical circuit diagram showing the 
structure of a distance detecting circuit 14 shown in 
FIG. 12; 

FIG. 15 is an electrical circuit diagram showing the 
structure of an operation inhibiting circuit 72A shown 
in FIG. 12; 

FIG. 16 is an electrical circuit diagram showing the 
structure of a decoder SA shown in FIG. 12; 

FIG. 17 is an electrical block diagram showing the 
schematic construction of another receiving device; 

FIG. 18 is an electrical block diagram showing a 
control circuit of an infrared light emitting diode pro- 
vided in a remote control transmitter; 

FIG. 19 is a timing chart showing a signal outputted 
from a remote control transmitter; 
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FIG. 20 is an electrical block diagram showing the . imaging area A is detected on the basis of an output of 

structures of a decoder SB and a distance detecting the CCD 1. The cursor 200 is moved on the display 

circuit 14A shown in FIG. 17; screen B depending on the detected position of the 

FIG. 21 is an electrical block diagram showing the remote control transmitter 20. 

schematic construction of another receiving device; 5 Consequently, if an operator moves the remote con- 

FIG. 22(a-b) is a schematic diagram showing a menu trol transmitter 20, the cursor 200 can be moved on the 

area ME set on a display screen B of a display device 31 display screen B as if he operates a mouse. In addition, 

and a control area CE set in an imaging area A; jf ^ cursor 200 is stopped in the position of a desired 

FIG 23 is a schematic diagram showing a control functional index to operate the operation key 22, a de- 
area CE2 newly set when a remote control transmitter 10 sired function is performed For example, when it is 

fS^f * ^T 01 ^ , ■ . dcsired to a d« cursor 200 may be 

FIG. 24 is an electrical block diagram showing the moved ^ a desired channel number to click the opera- 

schemauc construcaon of still another receiving device; tion key n on the ^ h B ^ Qwn m n< ? 2 

J7™?J? ^ schema tic diagram showmg a control Furthermore, when it is desired to increase the sound 
?ir Una ? ng ^ 5 fc ■ , 15 volume, the cursor 200 UHrst moved to the position of 

J^Jtttl "'f ? chemati f * owm S * P lu " the functional index of the sound volume to click the 

rauty of blocks se m a display screen B of a display k ^ Consequently, a character "sound 

volume" is enclosed bTa square okayed TZ 
FIG. 27 is a schematic diagram showing the contents ■ , . . . . f. r\. ■ j J . \r 

of a table 1 13 shown in FIG/24; 20 to "^f* J XT 1 volum l^- 

FIG. 28 is an electrical block diagram showmg a S ?!I ".rf,?^ euro 200 is 
circuit for preventing a cursor from bdngvibrated due the left end of thescale of the sound vol- 

to the unintentional movement of the hand; " m0 ^ ***** ^ to the nght with the 

FIG. 29 is a flow chart showing the procedure for ° perat ^ ^ depressed, the scale division is 

processing performed by a judging circuit 403 shown in 23 mcreas ^ *« sound volume is increased If the 
FIG. 28* and depression of the operation key 22 is released when the 

FIG. 30 is an electrical block diagram showing an- sound voIume 15 attained, the scale division and 

other circuit for preventing a cursor from being vi- ^V?™? volume are fixed. 

brated due to the unintentional movement of the hand. FIG - 4 shows schematic construction of a receiv- 

ing device provided in the television receiver. 
DESCRIPTION OF THE PREFERRED Pixel data are sequentially sent to an analog-to-digital 

EMBODIMENTS converter 2 from the CCD 1 in synchronism with 

Description is now made of embodiments with refer- clocks outputted from a clock generating circuit 61 in a 
ence to the drawings. timing circuit 6. The pixel data sent to the analog-to- 

Referring to FIGS. 1 to 11, a first embodiment of the 35 digit 31 converter 2 is converted into digital data by the 
present invention will be described. analog-to-digital converter 2. 

FIG. 1 illustrates a television receiver and a remote Tiic digital data outputted from the analog-to-digital 
control transmitter for giving an operation command to converter 2 is compared with a predetennined thresh- 
the television receiver. old value in a comparing circuit 3. When the inputted 

A remote control transmitter 20 comprises a single 40 digital data is not less than a threshold value, the input- 
infrared light emitting diode (infrared LED) 21 emitting kd digital data is directly outputted from the compar* 
infrared rays having wide directionality, a single opera- m S circuit 3. On the other hand, when the inputted 
tion key 22, and a power switch (not shown). digital data is less than the threshold value, a digital 

A television receiver 30 comprises a display device 31 signal "0" is outputted from the comparing circuit 3. 
such as a cathode ray tube (CRT), an imaging device 32 45 Specifically, the pixel data whose luminance is less than 
for imaging infrared rays from the remote control trans- a predetermined level is regarded as not infrared rays 
mitter 20, a receiving device for generating a cursor torn the remote control transmitter 20 but noise, so that 
control signal on the basis of an imaging output of the a malfunction is prevented from occurring due to the 
imaging device 32, and the like. noise. 

The imaging device 32 comprises a CCD (Charge 50 An output of the comparing circuit 3 is inputted to a 
Coupled Device) 1 (see FIG. 4), an imaging lens, and a maximum value detecting circuit 4, The rnfl*i*PU Tn 
filter for cutting visible light rays. Functional indexes of value detecting circuit 4 comprises a selector 41, a data 
a channel, sound volume, brightness, contrast and the memory 42, a judging circuit 43, a counter 44, a counter 
like and a cursor 200 are displayed on a display screen memory 45, and a coordinate detecting circuit 46, and 
B of the display device 31, as shown in FIG. 2. 55 detects the position of the maximum luminance in one 

If the remote control transmitter 20 is directed frame and the value thereof, 
toward the display screen B, the imaging device . 32 is The largest pixel data out of the pixel data inputted to 
irradiated by the infrared rays having wide directional- the maximum value detecting circuit 4 up to the present 
ity which are emitted from the infrared light emitting . time in one frame is stored in the data memory 42. The 
diode 21. The CCD 1 in the imaging device 32 has a 60 pixel data inputted to the maximnm value detecting 
function capable of imaging an object in an imaging circuit 4 from the comparing circuit 3 is sent to the 
area. Since the visible light rays are cut by a fdter in the judging circuit 43, to be compared with pixel data (a 
imaging device 32, however, only the infrared rays are memory output) read out from the data memory 42. 
received by the CCD L The judging circuit 43 outputs a high level judging 

More specifically, only an image of the infrared light 65 signal if the inputted pixel data is more than the memory 
emitting diode 21 appears on an imaging area A, as output, while, outputting a low level judging signal if 
shown in FIG. 3. Consequently, the position where an the inputted pixel data is not more than the memory 
image of the remote control transmitter 20 exists in the output ' 
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The selector 41 is controlled by the judging signal for each frame are found in the operating portion 71. 
outputted firom the judging circuit 43. Specifically, Specifically, in the operating portion 71, coordinates of 
when the judging signal is at a H level, the inputted the position of the image of the remote control transmit- 
pixel data from the comparing circuit 3 is selected by ter 20 in a frame one frame previous of the present 
the selector 41, to be supplied to the data. memory 42. 5 frame are subtracted from the coordinates of the posi- 
Consequently, the contents of the data memory 42 are uon of the image of the remote control transmitter 20 in 
updated in this case. the present frame, thereby to find the amounts of 

On the other hand, when the judging signal is at a low change (AX, AY) of the coordinates (X, Y). Specifi- 
level, the memory output is selected by the selector 41, cally, the amount of movement and the direction of 
to be supplied to the data memory 42. Consequently, the 10 movement of the image of the remote control transmit- 
contents of the data memory 42 are not updated in this ter 20 on the imaging area A are found, 
case. Specifically, the contents of the data memory 42 An output of the operating portion 71 is supplied to 
are rewritten when the inputted pixel data is more than the control signal generating portion 73. In the control 
the maximum pixel data out of the pixel data so far signal generating portion 73, the amount of movement 
inputted in each frame. IS of the image of the remote control transmitter 20 on the 

The timing circuit 6 comprises a clock generating imaging area A is multiplied by a predetermined coeffi- 
circuit 61 and a status signal generating circuit 62, The cient, thereby to determine the amount of movement of 
clock generating circuit 61 generates clocks having a the cursor 200 on the display screen B of the display 
frequency corresponding to the number of pixels of the device 31. In addition, a sign of the coordinate in the 
CCD 1 to control the CCD 1, and the generated clocks 20 horizontal direction is inverted so as to make the direc- 
are supplied as clocks to the counter 44. Consequently, tion of movement of the image of the remote control 
a counted value of the counter 44 indicates how many transmitter 20 on the imaging area A equal to the actual 
pixel data are read out before the pixel data currently direction of movement of the remote control transmit- 
read out from the CCD 1 corresponds to one frame. ter 20. Consequently, the direction of movement and 

The status signal generating circuit 62 generates a 25 the amount of movement of the image of the remote 
status signal which is at a high level during a vertical control transmitter 20 on the imaging area A are con- 
blanking period on the basis of a vertical synchronizing verted into the direction of movement and the amount 
signal outputted when the reading of the pixel data of movement of the cursor 200 on the display screen B 
corresponding to one frame from the CCD 1 is termi- of the display device 31. 

nated. 30 The direction of movement and the amount of move- 

The counter memory 45 stores, every time the high ment of the cursor 200 on the display screen B of the 
level judging signal is inputted from the judging circuit display device 31 which are found by the control signal 
43 ( a counted value K of the counter 44 at that time. The generating portion 73 are outputted as a cursor control - 
contents of the counter memory 45 are read out and signal from the control signal generating portion 73. 
supplied to the coordinate detecting circuit 46 at timing 35 The cursor control signal from the control signal gener- 
at which the status signal rises. Consequently, data indi- ating portion 73 and the operation pulses from the de- 
cating how many pixel data are read out before pixel coder 5 are supplied to a display circuit 8. The display 
data whose luminance is the largest out of pixel data circuit 8 controls the position of the cursor 200 on the 
corresponding to one frame is supplied from the counter display screen B of the display device 31 on the basis of 
memory 45 to the coordinate detecting circuit 46 for 40 the cursor control signal and performs a function which 
each frame. In the coordinate detecting circuit 46, coor- has been selected by the cursor 200 when the operation 
dinate data (X, Y) representing the position of the image key 22 is depressed on the basis of the operation pulses, 
of the remote control transmitter 20 on the imaging area FIG. 5 is a flow chart schematically showing the flow 
A is found on the basis of the data sent from the counter of processing performed by the above described receiv- 
memory 45. 45 ing device. The flow of the processing performed by 

The data memory 42, the counter 44, and the counter the receiving device will be described simply on the 
memory 45 are reset at timing at which the status signal basis of FIG. 5. 

falls. The position of the image of the remote control When the status signal attains a low level (step 1), the 
transmitter 20 on the imaging area A is thus detected for counted value K of the counter 44 is made zero, and the 
each frame. 50 data memory 42 and the counter memory 45 are cleared 

The pixel data outputted from the data memory 42 (steps 2 to 4). 
and the status signal outputted from the status signal Thereafter, the counted value K of the counter 44 is 
generating circuit 62 are inputted to a decoder 5, so that incremented by one on the basis of the clocks outputted 
operation pulses generated when the operation key 22 from the clock generating circuit 61 (step 5), and the 
in the remote control transmitter 20 is turned on are 55 pixel data is read out from the CCD 1 (step 6), to be 
demodulated. The operation pulses and the demodulat- converted into the digital data by the analog-to-digital 
ing operation of the operation pulses will be described converter 2. Thereafter, it is judged whether or not the 
in detail later. inputted pixel data is not less than a predetermined 

The coordinate data (X, Y) representing the position threshold value in the comparing circuit 3 (step 7). 
of the image of the remote control transmitter 20 on the 60 When the inputted pixel data is not less than the pre- 
imaging area A which is obtained by the coordinate determined threshold value, and pixel data has been 
detecting circuit 46 is supplied to a cursor control cir- already stored in the data memory 42 (step 8), the judg- 
cuit 7. The cursor control circuit 7 comprises an operat- ing circuit 43 judges whether or not the inputted pixel 
ing portion 71, an operation inhibiting portion 72, and a . data is more than the pixel data stored in the data mem* 
control signal generating portion 73. 65 ory 42 (step 9). 

The amounts of change (AX, AY) of the coordinates When the inputted pixel data is less than the predeter- 
(X, Y) of the position of the image of the remote control mined threshold value (NO in step 7), and when it is 
transmitter 20 on the imaging area A which is obtained judged that the inputted pixel data is not more than the 
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pixel data stored in the data memory 42 (NO in step 9), transmitter 20 with the cursor 200 standing still in a 

the program is returned to the step 5 at timing at which position in an upper end bl of the display screen B, 

the suc cee d ing pixel data is read out. however, the following inconvenience occurs. 

When no pixel data is stored in the data memory 42 Specifically, if the remote control transmitter 20 is 

(NO in step 8), or when it is judged that the inputted 5 raised until it enters the imaging area A, a new control 

pixel data is more than the pixel data stored in the data area CE is formed In a case where the remote control 

memory 42 (YES in step 9), the inputted pixel data is transmitter 20 is not sufficiently raised, however, if the 

stored in the data memory 42 (step 10), and the counted remote control transmitter 20 is lowered from the posi- 

valueKof the counter 44 is stored in the counter mem- tion a2, the remote control transmitter 20 reaches a 

ory 45 (step 11). When the counted value K of the 10 position in a lowermost end a3 of the imaging area A 

counter 44 is less than the number of pixels J to be read before the cursor 200 reaches a position in a lowermost 

out by scanning of one frame (step 12), the program is end of the display screen B, so that the cursor 200 stops 

returned to the step 5 at timing at which the succeeding in a halfway position b2 within the display screen B. 

pixel data is read out In order to prevent such inconvenience, an area (an 

When the counted value K of the counter 44 reaches 15 effective area SE) where the operating portion 71 effec- 
tive number of pixels J to be read out by scanning of one tively operates when the remote control transmitter 20 
frame in the step 12, the program proceeds to the step enters the imaging area A from the outside of the imag- 
13, to wait until the status signal attains a high leveL ing area A is set within the imaging area A, as shown in 
When the status signal attains a high level, the contents . FIG. 7 so that the cursor control signal is not generated 
of the counter memory 45 are sent to the coordinate 20 until the remote control transmitter 20 reaches the ef- 
detecting circuit 46, to be converted into coordinate fective area SE. The relationship between the effective 
data on the imaging area A (step 14). Thereafter, cursor area SE and the imaging area A is as shown in FIG. 7. 
control is carried out on the basis of the coordinate data In FIG. 7, SX represents the length in the horizontal 
(step 15). In addition, the program is returned to the direction of the control area CE of regular size, and SY 
step 1, to wait until the status signal attains a low level. 25 represents the length in the vertical direction of the 
When the status signal attains a low level, processing control area CE of regular size, 
with respect to the succeeding frame is started. The operation inhibiting portion 72 is provided so as 

FIG. 6 illustrates the relationship between the move- to inhibit the operation of the operating portion 71 until 

ment of the remote control transmitter 20 within the the remote control transmitter 20 reaches the effective 

imaging area A and the movement of the cursor 200 on 30 area SE, that is, the control area CE of regular size is 

the display screen B of the display device 31. formed when the remote control transmitter 20 enters 

Such an area in the ima g ing area A that the cursor the imaging area A from the outside of the imaging area 

200 can be moved over the whole display screen B by A. 

moving the remote control transmitter 20 within the FIG. 8 shows the detailed structure of the operation 

area shall be a control area CE, This control area CE is 35 inhibiting portion 72. 

set to be smaller than the imaging area A, and is mov- The operation inhibiting portion 72 comprises an 

able within the imaging area A. imaging area judging circuit 201, an effective area judg- 

When the remote control transmitter 20 is moved ing circuit 202, a D-type flip-flop 203, and a NAND 

within the control area CE, the control area CE is not gate 204. 

moved. When the remote control transmitter 20 is 40 The imaging area judging circuit 201 judges the pres- 

raised from a lower end to an upper end of the control ence or absence of coordinate data outputted from the 

area CE, as indicated by a line al-a2 in FIG. 6, the coordinate detecting circuit 46, thereby to judge 

cursor 200 stops in a position in an upper end of the whether or not the remote control transmitter 20 exists 

display screen B, as indicated by a line bl-b2 in FIG. 6. in the imaging area A. The effective area judging circuit 

Thereafter, as the remote control transmitter 20 is fur- 45 202 compares the coordinate data outputted from the 

ther raised as indicated by a line a2-a3, the control area coordinate detecting circuit 46 with coordinate data 

CE is raised as indicated by a broken line. The reason corresponding to the effective area SE, thereby to 

for this is that a cursor control signal represents not the judge whether or not the remote control transmitter 20 

absolute position of the remote control transmitter 20 exists within the effective area SE. 

but the amount of movement thereof. Therefore, as the 50 The D-type flip-flop 203 reads an output S2 of the 

remote control transmitter 20 is then lowered as indi- effective area judging circuit 202 which is inputted to its 

cated by a line a3-a4, the cursor 200 is lowered as indi- data input terminal D and holds the same when a signal 

cated by a line b2-b3. Q2 inputted to its enable terminal EN is at a high level 

Furthermore, if the remote control transmitter 20 (when the D-type flip-flop 203 is in an enable state). The 

goes out of the imaging area A, the cursor 200 stops in 55 NAND gate 204 carries out the logical NAND between 

the position of the cursor 200 at the time point where an output Ql of the D-type flip-flop 203 and an output 

the remote control transmitter 20 goes out of the imag- Si of the imaging area judging circuit 201. The output 

ing area A. Thereafter, if the remote control transmitter Q2 of the NAND gate 204 is sent to the enable terminal 

20 enters the imaging area A again in a different position EN of the D-type flip-flop 203. The operating portion 

from the position where it goes out of the imaging area 60 71 is brought into an operable state when the output of 

A* a new control area CE is formed on the basis of the the D-type flip-flop 203 is at a high level, while being 

position where the remote control transmitter 20 enters brought into an operation inhibited state when it is at a 

the imaging area A, so that the cursor 200 starts to be low level. 

moved in the position where it stands stilL FIG. 9 shows signals of the respective portions in the 

If an attempt to lower the cursor 200 is made by 65 operation inhibiting portion 72. 

raising the remote control transmitter 20 from a position When the remote control transmitter 20 enters the 

a2 below the imaging area A to a position a2 within the imaging area A from the outside of the imaging area- A, 

imaging area A and then, lowering the remote control as shown in FIG. 7 (at a time point tl), the output SI of 
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the imaging area judging circuit 201 is switched from a Pixel data outputtcd from the data memory 42 is 

low level to a high level Since the output Ql of the latched in a latch circuit 211 at timing at which the 

D-type flip-flop 203 is at a low level at this time point, status signal rises. Specifically, the largest data in each 

the output Q2 of the NAND gate 204 is at a high level, frame is inputted. The latched data is compared with a 

so that the D-type flip-flop 203 is in an enable state. 5 predetermined threshold value in a comparing circuit 

However, the output S2 of the effective area judging 212. This threshold value is set to a value at a level 

circuit 202 is at a low level, so that the output Ql of the between a high level and a low level of the above de- 

D-type flip-flop 203 remains at a low level. Conse- scribed operation pulse. The comparing circuit 212 

quently, the operation of the operating portion 71 is outputs 1-bh data "1" when the inputted pixel data is 

inhibited. 10 more than the threshold value, while outputting 1-bit 

When the remote control transmitter 20 then enters "°" wnen " is less than the threshold value. This 

the effective area SE (at a time point t2), the output S2 !- bit is supplied to a shift register 213. 

of the effective area judging circuit 202 is switched ,Th. e sm ^ register 213 performs a shifting operation 

from a low level to a high level. Consequently, the utilizing as clocks the status signal, to generate parallel 

signal S2 at a high level is read in the D-type flip-flop 13 outputs Ul to US. Each of the outputs Ul to U5 is 

203, so that the output Ql of the D-type flip-flop 203 supplied to an AND circuit 214 and an OR circuit 215. 

attains a high level. Consequently, the operation inhib- ° ut P u t of *e AND circuit 214 and an output of the 

ited state of the operating portion 71 is released. 0R circuit 215 supplied to an exclusive OR circuit 

When the output Ql of the D-type flip-flop 203 at- 21 $- . J a „ . , 
tains a high level, the output Si of the imaging area 20 ^ decoder 5 judges the on or off state of the opera- 
judging circuit 201 is at a high level, so that the output tt0 £ 22 m ^ of five . fT ^ mes ' 
Q2 of the NAND pate 204 attains a low level. There- U *e Cperatem key 22 is turned off, data "1" is out- 
fore, the D-type flip-flop 203 enters a disable state. Even P utte * fr0 . m comparing circuit 212 contmuously 
if the remote^ontrol transmitter 20 goes out of the „ o^^l^^^^^^t^^VlioVS^ 
effective area SE within the imaging area A so that the 25 ^L^T?^^ ^P^?^ 
input signal S2 of the D-type fl£flop 203 is changed, b0th *5 1 °"5* s f*? ^ 214 ° R 
therefore output Ql of^e D-type flip-flop 203 is ™Z£ n TT^& ^ "i**," T^JL** 
niamtamedatamghlevel. iT circuit 216 attains a low level. In addition, 

In a state where the D-type flip-flop 203 is in a disable w * hcn rC T tC T£ 01 tr ? nsmi ? T , ; r 20 ? ° ot Wlthm 1 the 
ui *Mic wucic uic ^ iypciup-iiwp xwia m a u»-oic ^ area A, all the outputs Ul to US attain a low 

state, when the remote control transmitter ^20 goes out ^ o^^^ hoih & outputs of ^ ^ ^ 

of the imagmg area A (at a time pomt t3), the outpu SI cuit 2U ^ ^ QR circuit 21g ^ a Jow levd ^ 

of the imaging area judging circuit 201 attains a low lhat ^ ouQ)Ut of ^ QR circuit 216 

level, so that the output Q2 of the NAND pate 204 attains a low level * 

attains a high level. Consequently, the D-type flip-flop 35 u ^ remote ^tzal transmitter 20 is within the 

203 enters an enable state again. Since the output S2 of m A ^ ^ key 22 te on> a 

the effective area judging circuit 202 is at a low level at carrier mo dulated by the operation pulse (a wave to be 

this tune, the signal S2 at a low level is read in the mo dulated) is received by the CCD 1. Accordingly, the 

D-type flip-flop 203, so that the output Ql of the D-type continuous five frames are present as a mixture of a 

flip-flop attains a low level. Consequently, the operation 40 frame ^ which m output of ^ CCD 1 corresponding 

of the operating portion 71 is inhibited. to on]y a ^ving a small amputnde of the wave 

More specifically, even if the remote control trans- t0 ^ modulated is obtained and a frame in which an 
mitter 20 enters the imaging area A from the outside of output of the CCD 1 corresponding to a portion includ- 
thc imaging area A, cursor control is inhibited until the fog a portion having a large amplitude of the wave to be 
remote control transmitter 20 enters the effective area 45 modulated is obtained. Consequently, the five outputs 
SE. If the remote control transmitter 20 enters the effec- ui to US of the shift register 213 are present as a mo- 
tive area SE once, the cursor control is carried out until t ure of high and low level outputs. Therefore, the out- 
the remote control transmitter 20 goes out of the imag- put 0 f the AND circuit 214 attains a low level, and the 
ing area A. output of the OR circuit 215 attains a high level, so that 

FIG. 10 shows a remote control signal outputted 50 the output of the exclusive OR circuit 216 attains a high 

from the remote control transmitter 20. level. 

Infrared rays outputted from the remote control More specifically, the output of the decoder 5 attains 
transmitter 20 are continuously outputted as a carrier a low level when the operation key 22 is not depressed, 
having a frequency of 38 KHZ when the operation key while attaining a high level when it is depressed. The 
22 is not depressed. If the operation key 22 is depressed, 55 output of the decoder S is used as a signal for control- 
tins carrier is modulated by an operation pulse which is ling the operation of the television receiver as an on-off 
at a high level for a period of 1/60 seconds and is at a signal of the operation key 22. 

low level for a period of 1/30 seconds and is sent out Referring to FIGS. 12 to 16, a second embodiment of 

However, pixel data corresponding to one frame are the present invention will be described. 

read out from the CCD 1 every 1/60 seconds. 60 In the above described first embodiment, the amount 

As this operation pulse, it is also possible to use a of movement of the image of the remote control trans- 
pulse which has a period which is not equal to twice a . mitter 20 on the CCD 1 is multiplied by a predeter- 
period during which pixel data corresponding to one mined coefficient, thereby to find the amount of move- 
frame are read out and is at a low level for a period ment of the cursor 200 on the display screen. When the 
longer than the period during which pixel data corre- 65 remote control transmitter 20 is operated in two posi- 
spending to one frame are read out tions which differ in distance from the CCD 1 and is 

FIG. 11 shows the detailed structure of the decoder moved by the same distance from the two positions, 

5. therefore, the amounts of movement of the images of 
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the remote control transmitter 20 on the CCD 1 differ 
from each other, so that the amount of movement of the 
cursor 200 on the display screen varies. Consequently, 
the amount of movement of the cursor 200 differs de- 
pending on the position where the remote control trans- 5 
mitter 20 is operated even if the remote control trans- 
mitter 20 is moved by the same amount. 

FIG. 12 shows a receiving device capable of making 
the amount of movement of a cursor 200 relative to the 
amount of movement of a remote control transmitter 20 10 
irrespective of the distance between the remote control 
transmitter 20 and a CCD 1. In FIG. 12, the same por- 
tions as those shown in FIG. 4 are assigned the same 
reference numerals and hence, the description thereof is 
omitted. 15 

In the receiving device shown in FIG. 12, an accumu- 
lating and adding circuit 13 and a distance detecting 
circuit 14 are added to the receiving device shown in 
FIG. 4. An output of the accumulating and adding 
circuit 13 is inputted to a decoder 5A. In addition, an 20 
output of the distance detecting circuit 14 is sent to a 
control signal generating portion 73A and an operation 
inhibiting portion 72A in a cursor control circuit 7. 

In this receiving device, digital data outputted from a 
comparing circuit 3 is also supplied to the accumulating 25 
and adding circuit 13. The accumulating and adding 
circuit 13 accumulates and adds the digital data input- 
ted. A value obtained by the accumulation and addition 
of the digital data by the accumulating and adding cir- 
cuit 13 is outputted at timing at which a status signal 30 
rises. In addition, the accumulating and adding circuit 
13 is reset at timing at which the status signal falls. 
Consequently, a value obtained by accumulation and 
addition of digital data corresponding to one frame is 
outputted for each frame from the accumulating and 35 
adding circuit 13. Consequently, an output of the accu- 
mulating and adding circuit 13 represents the strength 
of a signal outputted from an infrared light emitting 
diode 21 for each frame. 

The output of the accumulating and adding circuit 13 40 
is supplied to the decoder 5A and the distance detecting 
circuit 14. The status signal is inputted to the decoder 
5A in addition to the output of the accumulating and 
adding circuit 13, so that operation pulses generated 
when an operation key 22 in the remote control trans- 45 
mitter 20 is turned on are demodulated. The operation 
pulses and the demodulating operation of the operation 
pulses will be described in detail later. 

The distance detecting circuit 14 finds the distance 
between the CCD 1 and the infrared light emitting 50 
diode 21 in the remote control transmitter 20 from the 
output of the accumulating and adding circuit 13 using 
the relationship between the strength of the signal out- 
putted from the infrared light emitting diode 21 for each 
frame and the distance between the CCD 1 and the 55 
remote control transmitter 20 (see FIG. 13). 

FIG. 14 shows the structure of the distance detecting 
circuit 14. The distance detecting circuit 14 comprises a 
threshold value generating circuit 301 and a comparing 
circuit 302. Three threshold values a, 0 and y shown in £0 
FIG. 13 are outputted from the threshold value generat- 
ing circuit 301. The comparing circuit 302 judges which 
of four ranges separated from each other by the thresh- 
old values corresponds to signal strength data, to select 
one distance data corresponding to the judged range 65 
out of four distance data LI, L2, L3 and L4 which are 
previously set to correspond to the respective ranges 
and output the same. An output of the comparing cir- 
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cuit 302 is supplied to the control signal generating 
portion 73A and the operation inhibiting portion 72A in 
the cursor control circuit 7. 

The distance between the CCD 1 and the infrared 
light emitting diode 21 in the remote control transmitter 

20 may be found by storing the distance data corre- 
sponding to the signal strength shown in FIG. 13 in 
table form to read out the distance data corresponding 
to the signal strength data outputted from the accumu- 
lating and adding circuit 13. In addition, the distance 
data corresponding to the signal strength data outputted 
from the accumulating and adding circuit 13 may be 
calculated on the basis of the graph shown in FIG. 13. 

Furthermore, although in the present embodiment, 
the distance between the CCD 1 and the infrared light 
emitting diode 21 in the remote control transmitter 20 is 
found on the basis of the signal strength data outputted 
from the accumulating and adding circuit 13, the dis- 
tance between the CCD 1 and the infrared light emit- 
ting diode 21 may be found on the basis of the size on 
the imaging area of the infrared light emitting diode 21 
in the remote control transmitter 20. In addition, two 
infrared light emitting diodes 21 may be provided in the 
remote control transmitter 20 to find the distance be- 
tween the CCD 1 and the infrared light emitting diode 

21 on the basis of the spacing between the two infrared 
light emitting diodes 21 on the imaging area. 

In the control signal generating portion 73A, the 
amount of movement of the image of the remote control 
transmitter 20 on the imaging area A which is found by 
an operating portion 71 is multiplied by a predetermined 
coefficient, thereby to. determine the amount of move- 
ment of the cursor 200 on the display screen B of the 
display device 31. This control signal generating por- 
tion 73A differs from the control signal generating por- 
tion 73 shown in FIG. 4 in that the value of the above 
described coefficient is controlled depending on the 
distance data from the distance detecting circuit 14. 
Specifically, the coefficient is so controlled to be 
smaller if the distance between the CCD 1 and the infra- 
red light emitting diode 21 is short, while being so con- 
trolled as to be larger if it is long. Consequently, the 
ratio of the amount of movement of the cursor 200 on 
the display screen B to the actual amount of movement 
of the remote control transmitter 20 becomes constant 
irrespective of the distance between the CCD 1 and the 
infrared light emitting diode 21. 

FIG. 15 shows the detailed structure of the operation 
inhibiting portion 72A. 

The operation inhibiting portion 72A has approxi- 
mately the same structure as that of the operation inhib- 
iting portion 72 shown in FIG. 8. This operation inhibit- 
ing portion 72A differs from the operation inhibiting 
portion 72 shown in FIG. 8 in that the distance data 
from the distance detecting circuit 14 is inputted to an 
effective area judging circuit 202. 

The size of the control area CE described in FIG. 8 
varies depending on the coefficient used in the control 
signal generating portion 73A. Specifically, it varies 
depending on the distance data outputted from the dis- 
tance detecting circuit 14. In addition, the size of the 
effective area SE (see FIG. 9) depends on the size of the 
control area CE. In the operation inhibiting portion 
72A, therefore, data representing the position and the 
size of the effective area SE used in the effective area 
judging circuit 202 is altered depending on the distance 
data from the distance detecting circuit 14. 
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FIG. 16 shows the detailed structure of the decoder 
5A. A remote control signal outputted from the remote 
control transmitter 20 is the same as the signal described 
in FIG. 12. 

The decoder 5A differs from the decoder 5 shown in 5 
FIG. 4 in that a value obtained by accumulation and 
addition is inputted for each frame from the accumulat- 
ing and adding circuit 13. Specifically, the data output- 
ted from the accumulating and adding circuit 13 is 
latched by a latch circuit 211 at timing at which the 10 
status signal rises. Specifically, a value obtained by 
accumulation and addition for each frame of outputs of 
the comparing circuit 3 is inputted. The latched data is 
compared with a predetermined threshold value in a 
comparing circuit 212. This threshold value is set to a 15 
value between a value obtained by accumulation and 
addition by the accumulating and adding circuit 13 in a 
case where the above described operation pulse at a low 
level is sent and a value obtained by accumulation and 
addition by the accumulating and adding circuit 13 in a 20 
case where the above described carrier is sent. The 
comparing circuit 212 outputs 1-bit data "1" when the 
input data is more than the threshold value, while out* 
putting 1-bit data "0" when it is less than the threshold 
value. This 1-bit data is supplied to a shift register 213. 25 

The shift register 213 performs a shifting operation 
utilizing as clocks the status signal to generate parallel 
outputs Ul to U5. Each of the outputs Ul to U5 is 
supplied to an AND circuit 214 and an OR circuit 215. 
An output of the AND circuit 214 and an output of the 30 
OR circuit 215 are supplied to an exclusive OR circuit 
216. 

This decoder 5A judges the on or off state of the 
operation key 22 in units of five frames. 

If the operation key 22 is turned off, data "1" is out- 35 
putted from the comparing circuit 212 continuously 
over five frames, so that all the five outputs Ul to US of 
the shift register 213 attain a high level. Consequently, 
both the outputs of the AND circuit 214 and the OR 
circuit 215 attain a high level, so that an output of the 40 
exclusive OR circuit 216 attains a low level. In addition, 
when the remote control transmitter 20 is not within the 
imaging area A; all the outputs Ul to U5 attain a low 
level. Consequently, both the outputs of the AND cir- 
cuit 214 and the OR circuit 215 attain a low level, so 45 
that the output of the exclusive OR circuit similarly 
attains a low level. 

If the remote control transmitter 20 is within the 
imaging area A and the operation key 22 is turned on, a 
carrier modulated by the operation pulse (a wave to be 50 
modulated) is received by the CCD 1. Accordingly, the 
continuous five frames are present as a mixture of a 
frame in which an output of the CCD 1 corresponding 
to only a portion having a small amplitude of the wave 
to be modulated is obtained and a frame in which an 35 
output of the CCD 1 corresponding to a portion includ- 
ing a portion having a large amplitude of the wave to be 
modulated is obtained. Consequently, the five outputs 
Ul to U5 of the shift register 213 are present as a mix- 
ture of high and low level outputs. Therefore, the out- 60 
put of the AND circuit 214 attains a low level, and the 
output of the OR circuit 215 attains a high level, so that 
the output of the exclusive OR circuit attains a high 
level. 

More specifically, the output of the decoder 5A at- 65 
tains a low level when the operation key 22 is not de- 
pressed, while attaining a high level when it is de- 
pressed. The signal outputted from the decoder 5A is 
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used as a signal for controlling the operation of the 
television receiver as an on-off signal of the operation 
key 22. 

Referring to FIGS. 17 to 20, a third embodiment of 
the present invention will be described. 

In the above described second embodiment, when 
light rays emitted from the remote control transmitter 
20 are temporarily cut off, a signal similar to the signal 
outputted from the remote control transmitter 20 when 
the operation key 22 in the remote control transmitter 
20 is depressed is outputted from the remote control 
transmitter 20. Therefore, there is a possibility that the 
on state of the operation key 22 is erroneously detected 
on the basis of the signal outputted when the light rays 
emitted from the remote control transmitter 20 are tem- 
porarily cut off. 

In order to avoid such erroneous detection, the num- 
ber of signals sampled by the decoder 5A may be large. 
For example, although in the above described second 
embodiment, signals corresponding to the five frames 
are sampled, signals corresponding to the larger number 
of frames may be sampled. If the number of signals 
sampled by the decoder 5A is made larger, however, 
the detection response , of the on state of the operation 
key 22 is degraded and the circuit arrangement of the 
decoder 5A becomes complicated. 

FIG. 17 shows a receiving device capable of prevent- 
ing the on state of an operation key 22 from being erro- 
neously detected on the basis of a signal outputted when 
light rays emitted from a remote control transmitter 20 
is temporarily cut off. In the receiving device shown in 
FIG. 17, the structure of a distance detecting circuit 
14A and the structure of a decoder 5B are changed from 
those in the receiving device shown in FIG. 12. In 
addition, the difference between the remote control 
transmitter 20 used for the receiving device shown in 
FIG. 17 and the remote control transmitter 20 used for 
the receiving device shown in FIG. 12 is a control 
circuit of an infrared tight emitting diode 21. 

FIG. 18 shows the structure of the control circuit of 
the infrared light emitting diode 21 provided in the 
remote control transmitter 20. 

The control circuit of the infrared light emitting 
diode 21 comprises a pulse generating circuit 23 and a 
driving circuit 24. When the operation key 22 in the 
remote control transmitter 20 is not depressed, a key 
signal inputted to the pulse generating circuit 23 is at a 
high level. When the operation key 22 is depressed, the 
key signal inputted to the pulse generating circuit 23 is 
changed to a low level. 

The pulse generating circuit 23 generates a pulse 
signal having a large amplitude when the key signal is at 
a high level, while generating a pulse signal having a 
small amplitude when it is at a low level. The driving 
circuit 24 drives the infrared light emitting diode 21 by 
a driving signal corresponding to the pulse signal sent 
from the pulse generating circuit 23. 

Consequently, a remote control signal outputted from 
the infrared light emitting diode 21 is so controlled that 
a light output in a case where the operation key 22 in the 
remote control transmitter 20 is depressed is smaller 
than a light output in a case where the operation key 22 
in the remote control transmitter 20 is not depressed, as 
shown in FIG. 19. For example, the remote control 
signal is so controlled that the light output in a case 
where the operation key 22 in the remote control trans- 
mitter 20 becomes one-half the light output in a case 
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where the operation key 22 in the remote control trans- signal strength data outputted from the accumulating 

mitter 20 is not depressed. and adding circuit 13 is within the range between the 

As a result, an output value of an accumulating and threshold value VL and the threshold value VH, to 

adding circuit 13 in a case where the operation key 22 is output a high level signal 

not depressed is more than an output value of the a ecu- s When the light rays emitted from the remote control 

mulating and adding circuit 13 in a case where the oper- transmitter 20 are temporarily cut off, the signal 

ation key 22 is depressed. strength data outputted from the accumulating and 

Meanwhile, the light emitting diode 21 may be driven adding circuit 13 becomes zero. In this case, therefore, 

by a DC voltage which is high in value when the key it is judged that the signal strength data outputted from 

signal is at a high level, while being driven by a DC 10 the accumulating and adding circuit 13 is not within the 

voltage which is low in value when the key signal is at range between the threshold value VL and the thresh- 

a low level. old value VH, so that a low level signal is outputted 

FIG. 20 shows the structures of the decoder 58 and from the comparing circuit 312. Specifically, erroneous 

the distance detecting circuit 14A. judgment that the operation key 22 is depressed when 

The decoder SB generates a high level signal when 15 the light rays emitted from the remote control transmit- 

the operation key 22 in the remote control transmitter ter 20 are temporarily cut off is not made. 

20 is turned on, while generating a low level signal The distance detecting circuit 14A comprises a latch 

when the operation key 22 is turned off. The distance circuit 312, a memory 322, an operating circuit 323, a 

detecting circuit 14A is for finding the distance between comparing circuit 324, an OR circuit 325, a memory 

a CCD 1 and the infrared light emitting diode 21 in the 20 control circuit 326, and a delay circuit 327. 

remote control transmitter 20 on the basis of signal The signal strength data outputted from the accumu- 

strength data outputted from the accumulating and lating and adding circuit 13 is latched in the latch circuit 

adding circuit 13. 321 at timing at which the status signal rises. A write 

The decoder SB comprises an operating circuit 311 timing signal is outputted at riming slightly later than 

and a comparing circuit 312. The operating circuit 311 25 the timing at which the status signal rises from the delay 

generates two threshold values VH and VL (VH> VL) circuit 327. When a rewrite inhibit signal is not output- 

in response to distance data from the distance detecting ted from the memory control circuit 326, therefore, the 

circuit 14A. The relationship between the signal signal strength data latched in the latch circuit 321 is 

strength data outputted from the accumulating and written to the memory 322 at timing slightly later than 

adding circuit 13 and the distance between the CCD 1 30 the timing at which the status signal rises, 

and the infrared light emitting diode 21 in the remote The signal strength data stored in the memory 322 is 

control transmitter 20 is as shown in FIG. 13. sent to the operating circuit 323. The operating circuit 

The operating circuit 311 finds the signal strength 323 finds distance data corresponding to the sent signal 

from the distance data from the distance detecting cir- strength data on the basis of the relationship between 

cuit 14A on the basis of the relationship between the 35 the signal strength and the distance shown in FIG. 13. 

signal strength and the distance shown in FIG. 13. A The signal strength data outputted from the accumu- 

value obtained by halving the found signal strength is lating and adding circuit 13 is also sent to the comparing 

taken as a reference value, a value obtained by adding a circuit 324. The comparing circuit 324 compares a 

predetermined allowed value to the reference value is threshold value VLL less than the threshold value VL 

taken as a first threshold value VH, and a value ob- 40 used in the comparing circuit 312 in the decoder 5B 

tained by subtracting the predetermined allowed value with the signal strength data, to output a low level 

from the reference value is taken as a second threshold signal when the signal strength data is more than the 

value VL. The reference value theoretically becomes threshold value VLL, while outputting a high level 

equal to the output value of the accumulating and add- signal when the signal strength data is not more than the 

ing circuit 13 in a case where the operation key 22 is 45 threshold value VLL. When the light rays emitted from 

depressed. the remote control transmitter 20 are temporarily cut 

It is for allowing the variation in the output value of off, therefore, an output of the comparing circuit 324 

the accumulating and adding circuit 13 due to noise or attains a high level. 

the like that the allowed value is added or subtracted to The output of the comparing circuit 324 and the 

or from the reference value to find the threshold values. 50 output of the decoder SB are inputted to the OR circuit 

The allowed value is set to, for example, 10 percent of 325. A high level signal is outputted from the decoder 

the reference value. The first threshold value VH thus SB when the operation key 22 is turned on, while a low 

set becomes a value between the output value of the level signal is outputted from the decoder 5B when it is 

accumulating and add in g circuit 13 in a case where the turned off. Consequently, an output of the OR circuit 

operation key 22 is not depressed and the output value 55 325 attains a high level when the operation key 22 is 

of the accumulating and adding circuit 13 in a case turned on or the light rays emitted from the remote 

where the operation key 22 is depressed. In addition, control transmitter -20 are temporarily cut off. On the 

the threshold value L becomes a value more than zero other hand, when the operation key 22 is turned off, the 

and less than the output value of the accumulating and output of the OR circuit attains a low level 

adding circuit 13 in a case where the operation key 22 is 60 The memory control circuit 326 outputs a rewrite 

depressed. inhibit signal only when the output of the OR circuit 

The comparing circuit 312 judges that the operation 325 is at a high level. Specifically, when the operation 

key 22 is not depressed when the signal strength data key 22 is turned on or the light rays emitted from the 

outputted from the accumulating and adding circuit 13 remote control transmitter 20 are temporarily cut off, 

is not within a range between the threshold value VL 65 the rewrite inhibit signal is outputted from the memory 

and the threshold value VH, to output a low level sig- control circuit 326. 

nal. On the other hand, the comparing circuit 312 When the rewrite inhibit signal is outputted from the 

judges that the operation key 22 is depressed when the memory control circuit 326, writing of data to the mem- 
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ory 322 is inhibited. Consequently, the signal strength A position in the imaging area A is represented by an 

data latched in the latch circuit 321 at timing at which X-Y coordinate system. The origin shall be set in a 

the status signal rises is not written to the memory 322 lower left end of the imaging area A. In addition, a 

in this case. Specifically, signal strength data obtained in position in the display screen B is represented by an x-y 

a frame one frame ahead of a frame m a case where the 5 coordinate system- The origin shall be set in a lower left 

operation key 22 is depressed or the light rays emitted end of the display screen B. 

from the remote control transmitter 20 are temporarily The cursor control circuit 10 comprises a reset moni- 

cut off remains stored in the memory 322. toring portion 101, an operating position monitoring 

As a result, the distance data ontputted from the portion 102, a power supply monitoring portion 103, an 

operating circuit 323 does not vary even if the operation 10 operating portion 104, a control area storing portion 

key 22 is depressed or the light rays emitted from the 105, and a menu area storing portion 106. 

remote control transmitter 20 are temporarily cut off so The menu area storing portion 106 stores coordinates 

that the output value of the accumulating and adding (xl, yl) in an upper left end of the menu area ME, the 

circuit 13 is changed. length in the horizontal direction SX of the menu area 

In a state where the operation key 22 in the remote 15 ME, and the length in the vertical direction SY of the 
control transmitter 20 is depressed so that the rewrite menu area ME. The control area storing portion 105 
inhibit signal is outputted from the memory control stores coordinates (XI, Yl) in an upper left end of the 
circuit 326, if the operation key 22 is turned off, the control area CE, the length in the horizontal direction 
output of the decoder 5B is changed from a high level to SX of the control area CE, and the length in the vertical 
a low level. Consequently, no rewrite inhibit signal is 20 direction SY of the control area CR 
outputted from the memory control circuit 325, so that The operating portion 104 finds coordinates (x, y) of 
the signal strength data latched in the latch circuit 321 the position of the cursor 200 on the display screen B on 
at timing at which the status signal rises is written to the the basis of the following equations (1) and (2) from 
memory 322. The distance data corresponding to the coordinates (X, Y) of the position of the remote control 
written signal strength data is found by the operating transmitter 20 in the control area CE. Specifically, co- 
circuit 323 and is outputted. ordinates ((X— Xl), (Yl — Y)) of the relative position of 

Furthermore, in a state where the light rays emitted the remote control transmitter 20 within the control 

from the remote control transmitter 20 are temporarily area CE are converted into coordinates within the menu 

cut off so that the rewrite inhibit signal is outputted 3Q area MR 
from the memory control circuit 326, if the light rays 

emitted from the remote control transmitter 20 are not x~xi+{X-Xiy(Sx/SX) (l) 

cut off, the- output of the comparing circuit 324 is y=yi-(n-TH.Sy/SY) (2) 
changed from a high level to a low leveL Consequently, 

no rewrite inhibit signal is outputted from the memory 35 u the vosiJ ^ on or ^ ^ of ^ menu area ME dis- 
control circuit 325, so that the signal strength data out- , d on ^ SCTCCQ B ^ changed] ^ con- 
putted from the latch circuit 321 is written to the mem- tents of ^ menu m storing portion 106 are rewritten 
ory 322 at timing at which the status signal rises. b a drawmg control ^ 81 b a circuit 8 . 

In the above described third embodiment, erroneous ParticuIar i y when the size of the menu area ME is 

judgment that the operation key 22 is depressed when 40 chsui cd thc sizc of thc area CE stored in the 

the light rays emitted from the remote «>ntrol transmit- contfol m storm ^ 105 u simultaneously 

ter 20 are temporarily cut off is prevented. In addition chang ed in accordance with the following equations: 
it can be judged whether the operation key 22 is turned 

on or turned off by only changing the intensity of the sx=SX-{Sx/Sjr) (3) 
light rays emitted from the remote control transmitter 45 

20 in two stages depending on whether or not the opera- SY^sr-iSy/s/) (*) 
tion key 22 is depressed, so that the structure of the 

control circuit of the infrared light emitting diode 21 in SX, SY: the size of the present control area CE 

the remote control transmitter 20 is simplified. SX', SY': the size of the preceding control area CE 

Referring to FIGS. 21 to 23, a fourth embodiment of 50 Sx » Sv: the size of the present menu area ME 

the present invention will be described. Sx', Sy': the size of the preceding menu area ME 

FIG, 21 shows a receiving device. In FIG. 21, the . When another menu which differs in the size of the 

same portions as those shown in FIG. 4 are assigned the menu area ME is displayed on the display screen B by 

same reference numerals and hence, the description performing a menu operation to select a certain func- 

thereof is omitted. 55 tion, an unnatural impression is given if the range in 

The difference between the receiving device shown which an operator operates the remote control trans- 

in FIG. 21 and the receiving device shown in FIG. 4 is nutter 20 is the same as the preceding range. Therefore, 

a cursor control circuit A cursor control circuit 10 in the size of the control area CE is changed depending on 

the receiving device will be described with reference to the size of the menu area ME, to achieve a natural oper- 

FIGS. 22 and 23. 60 ating environment 

FIG. 22 (b) illustrates a menu area ME set in a display If the control area CE is greatly shifted from the 

screen B of a display 31. The menu area ME is an area position of the operator, it is difficult to operate the 

where a cursor 200 can be moved on the display screen remote control transmitter 20, thereby to automatically 

B. set the most suitable control area CE by the following 

FIG. 22 (a) illustrates a control area CE in an ima ging 65 method. Specifically, when the power supply monitor- 
area A. The cursor 200 can be moved over the whole ing portion 103 detects the application of the power 
menu area ME by moving a remote control transmitter supply of the remote control transmitter 20, it finds 
20 in the control area CR coordinates (Xl, Yl) in an upper left end of a new con- 
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trol area CE by the following equations (5) and (6) on 
the basis of the position data (X, Y) representing the 
remote control transmitter 20 which is sent from a coor- 
dinate detecting circuit 46 and the length in the horizon- 
tal direction SX of the control area CE and the length in 5 
the vertical direction SY of the control area CE which 
are stored in the control area storing portion 105 and 
stores the coordinates in the control area storing portion 
105. Specifically, data concerning the position of the 
control area CE within the control area storing portion 10 
105 is updated 

Xl=X-(SX/l) (5) 
Yi~Y-{SY/2) (6) 15 

Since the operator turns the power supply of the 
remote control transmitter 20 on in the vicinity of the 
center of his body in many cases, the control area CE is 
set in the vicinity of the center of the body of the opera- 2 o 
tor by the operation of the power supply monitoring 
portion 103. In this case, the cursor 200 b also displayed 
in the center of the menu area ME. 

Meanwhile, if the control area CE remains fixed in a 
case where the operator moves, the control area CE is 25 
separated from the body of the operator, thereby to 
make it difficult to operate the remote control transmit- 
ter 20. In the present embodiment, therefore, the posi- 
tion of the hand of the operator operating , the remote 
control transmitter 20 (hereinafter referred to as the 30 
operating position) is monitored, and the control area 
CE is automatically moved when the operating position 
is changed, thereby to make it possible to perform the 
operation over the whole imaging area A. 

More specifically, the operating position monitoring 35 
portion 102 monitors the position of the remote control 
transmitter 20 which is sent from a coordinate detecting 
circuit 46, and judges that the operating position of the 
remote control transmitter 20 is changed when the posi- 
tion of the remote control transmitter 20 goes out of the 40 
control area CE stored in the control area storing por- 
tion 105. The coordinates (XI, Yl) in an upper left end 
of the control area CE which are stored in the control 
area storing portion 105 are changed by the amounts 
AX and AY of deviation of the remote control transmit- 45 
. ter 20 from the control area CE. 

FIG. 23 shows how the control area CE is moved 
when the remote control transmitter 20 is moved from 
al to a2. In FIG. 23, CE1 and CE2 respectively indicate 
an old control area and a new control area. 50 

Meanwhile, the operating position may, in some case, 
be changed even if the operator does not move, as, for 
example, in a case where the operator passes the remote 
control transmitter 20 from the right hand to the left 
hand. In such a case, the operating position is not signifi- 55 
cantly changed. When the operator passes the remote 
control transmitter 20 from one hand to the other, 
therefore, the control area CE is not always immedi- 
ately changed. In such a case, it is convenient to allow 
the control area CE to be forcedly changed by the 60 
operator. 

In the present embodiment, therefore, means for the 
operator to reset the control area CE is prepared. As the 
means to reset the control area CE, a dedicated reset 
key may be provided in the remote control transmitter 65 
20. However, the operation key 22 in the remote con- 
trol transmitter 20 is intermittently depressed (so-called 
double click) to generate a reset signal. 



261 

24 

A state where the operation key 22 in the remote 
control transmitter 20 is intermittently depressed is 
detected by the reset monitoring portion 101 on the 
basis of an output of a decoder 5. When the reset moni- 
toring portion 101 detects the state where the operation 
key 22 in the remote control transmitter 20 is intermit- 
tently depressed, it finds coordinates (XI, Yl) in an 
upper left end of a new control area CE by the forego- 
ing equation (3) on the basis of the data (X, Y) from the 
coordinate detecting circuit 46 and the length in the 
horizontal direction SX of the control area CE and the 
length in the vertical direction SY of the control area 
CE which are stored in the control area storing portion 
105 and stores the coordinates in the control area stor- 
ing portion 105. 

Coordinate data (x, y) representing the cursor 200 
which is outputted by the operating portion 104 and an 
on-off signal of the operation key 22 which is outputted 
from the decoder 5 are sent to the drawing control 
portion 81 in the display circuit 8 and is drawn in the on 
or off state in a corresponding position of a graphic 
memory 82. An output of the graphic memory 82 is sent 
to a display device 31 through a digital-to-analog con- 
verter 9. 

A fifth embodiment of the present invention will be 
described with reference to FIGS. 24 to 27. 

FIG. 24 shows a receiving device. In FIG. 24, the 
same portions as those shown in FIG. 4 are assigned the 
same reference numerals and hence, the description 
thereof is omitted. 

The difference between the receiving device shown 
in FIG. 24 and the receiving device shown in FIG. 4 is 
a cursor control circuit A cursor control circuit 11 in 
this receiving device comprises a control area storing 
portion 11, a relative coordinate detecting portion 112, 
a table 113, and a coordinate converting portion 114. 

FIG. 25 illustrates a control area CE set in an imaging 
area A. A cursor 200 can be moved over the whole of 
a display screen B of a display device 31 by moving a 
remote control transmitter 20 within the control area 
CE. 

FIG. 26 illustrates the display screen B of the display 
device 31 and the control area CE set in the imaging 
area A. The display screen B is divided into a plurality 
of blocks Bl, B2, B3, . . . Bn of the same size. On the 
other hand, the control area CE is divided into blocks 
Al, A2, A3, ... An which are the same in number as the 
blocks in the display screen B. The blocks Bl to Bn in 
the display screen B respectively correspond to the 
blocks Al to An in the control area CE. One display 
position of the cursor 200 (not shown) is set in each of 
the blocks Bl to Bn in the display screen B. The display 
position of the cursor 200 is so set that the center of an 
icon on a menu is in the display position of the cursor 
200. 

The control area storing portion 111 stores coordi- 
nates (XI, Yl) in an upper left end of the control area 
CE, and the length in the horizontal direction SX of the 
control area CE and the length in the vertical direction 
SY of the control area CE as shown in FIG. 25. The 
contents of the control area storing portion 111 can be 
changed depending on the change in the operating posi- 
tion or the like, as in the control area storing portion 105 
shown in FIG. 21. 

The relative coordinate detecting portion 112 finds 
relative coordinates (AX, AY) in the control area CE by 
the following equations (7) and (8) on the basis of posi- 
tion data (X, Y) representing the remote control trans- 
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mitter 20 which is sent from a coordinate detecting 
circuit 46 and the length in the horizontal direction SX 
of the control area CE and the length in the vertical 
direction SY of the control area CE which are stored in 
the control area storing portion 111: 5 



26 



(7) 
(8) 



10 



The relative coordinates (AX, AY) indicate the posi- 
tion of the remote control transmitter 20 in an X-Y 
coordinate system utilizing as the origin the point (XI, 
Yl) in an upper left end of the control area CE. 

FIG. 27 shows the contents of the table 113. 

The table 113 stores for data representing the blocks 
Al to An in the control area CE shown in FIG. 26 
coordinates of the display positions of the cursor 200 
(cursor coordinates) which are set for the blocks Bl to 
Bn in the display screen B respectively corresponding 
to the blocks Al to An. As data representing each of the 20 
blocks Al to An in the control area CE, coordinates 
(relative coordinates) in an upper left end and coordi- 
nates (relative coordinates) in a lower right end in the 
block are used. 

The coordinate converting portion 114 reads out 25 
from the table 1 13 the cursor coordinates corresponding 
to the block Al to An in the control area CE including 
the relative coordinates (AX, AY) found by the relative 
coordinate detecting portion 112 and outputs the same. 
For example, coordinates (x2, y2) are read out from the 30 
table 113 as cursor coordinates if a2~ AX=b2 and 
c2^AYSd2. 

The cursor coordinates outputted from the coordi- 
nate converting portion 114 are sent to a drawing con- 
trol portion 81, so that the cursor 200 is drawn in a 35 
corresponding position of a graphic memory 82. An 
output of the graphic memory 82 is sent to a display 
device 31 through a digital-to-analog converter 9, so 
that the cursor 200 is displayed on the display screen B. 

According to the fifth embodiment, it is possible to 40 
display the cursor 200 in the center of an icon. 

A menu generally has a hierarchical structure in 
many cases, so that the menu must be changed. On a 
menu obtained by the change, an icon is displayed in a 
different position from the position of the icon on the 45 
menu before the change in many cases. In the present 
embodiment, therefore, the contents of the table 1 13 are 
rewritten by the drawing control portion 81 so that the 
cursor coordinates are set in the center of the icon in 
conformity with the menu. 50 

Meanwhile, the remote control transmitter 20 is oper- 
ated with it being held by an operator. Even if the oper- 
ator intends to stop the remote control transmitter 20, 
therefore, the remote control transmitter 20 vibrates by 
the unintentional movement of the hand of the operator. 55 
If the remote control transmitter 20 vibrates by the 
unintentional movement of the hand of the operator, the 
cursor 200 on the display screen B also vibrates. There* 
fore, the cursor 200 on the screen flickers, thereby to 
make it difficult to see the screen. - 60 

FIG. 28 shows a circuit for preventing the cursor 200 
from vibrating on the basis of the unintentional move- 
ment of the hand of an operator. 

Examples of a cursor control circuit 400 is one for 
converting coordinates of an image of the remote con- 65 
trol transmitter 20 which are found by the coordinate 
detecting circuit 46 in the above described maximum 
value detecting circuit 4 into position coordinates of the 



cursor 200 on the display screen B on the basis of the 
following equation for conversion (9) ((10)): 



x**mX+a 



(9) 
(10) 



x: 1 -coordinate of the cursor 200 on the display screen 
B 

y: y-coordinate of the cursor 200 on the display 
screen B 

X: X-coordinate of the image of the remote control 

transmitter 20 which is found by the coordinate 

detecting circuit 46 
Y: Y-coordinate of the image of the remote control 

transmitter 20 which is found by the coordinate 

detecting circuit 46 
m, n, a, b: constant 

Coordinate data (X, Y) representing the image of the 
remote control transmitter 20 on the CCD 1 is sent for 
each frame from the above described coordinate detect- 
ing circuit 46 to the cursor control circuit 400. Cursor 
control data (cursor coordinate data) outputted from 
the cursor control circuit 400 is sent to a multiplexer 
401. An output of a storing circuit 402 is also inputted to 
the multiplexer 401. The preceding cursor control data 
outputted from the multiplexer 401 is also stored in the 
storing circuit 402. An output of the multiplexer 401 is 
sent to the above described display circuit 8. 

The multiplexer 401 selects the input data from the 
cursor control circuit 400 or the input data from the 
storing circuit 402 in response to a selection signal out- 
putted from a judging circuit 403 and outputs the same. 

The judging circuit 403 judges whether the position 
of the remote control transmitter 20 varies due to the 
unintentional movement of the hand or due to the 
movement and the operation of the remote control 
transmitter 20 on the basis of the coordinate data (X, Y) 
representing the image of the remote control transmit- 
ter 20 which is sent from the coordinate detecting cir- 
cuit 46. When the position of the remote control trans- 
mitter 20 does not vary or when it is judged that the 
position of the remote control transmitter 20 varies due 
to the unintentional movement of the hand, it is judged 
that the remote control transmitter 20 is standing still. 
On the other hand, when it is judged that the position of 
the remote control transmitter 20 varies due to the 
movement and the operation of the remote control 
transmitter 20, it is judged that the remote control trans- 
mitter 20 is moving. 

A selection signal corresponding to the result of the 
judgment as to whether the remote control transmitter 
20 is in a still state or in a moving state is outputted from 
the judging circuit 403. The details of the operation of 
the judging circuit 403 win be described later. 

If the judging circuit 403 judges that the remote con- 
trol transmitter 20 is in a moving state, the selection 
signal outputted from the judging circuit 403 is brought 
into a high level When the selection signal is at a high 
level, the multiplexer 401 selects the output of the cur- 
sor control circuit 400, to output cursor control data 
outputted from the cursor control circuit 400. 

On the other hand, when the judging circuit 403 
judges that the remote control transmitter 20 is in a still 
state, the selection signal outputted from the judging 
circuit 403 is brought into a low level. When the selec- 
tion signal is at a low level, the multiplexer 401 selects 
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an output of the storing circuit 402, to output a cursor 
control signal outputted from the storing circuit 401 
Specifically, when the selection signal attains a low 
level, the cursor control signal outputted from the mul- 
tiplexer 401 is outputted immediately before the selec- 
tion signal is changed to a low level. 

FIG. 29 shows the procedure for processing per- 
formed by the judging circuit 403. 

Description is first made of the basic idea forjudging 
whether the remote control transmitter 20 is in a mov- 
ing state .or in a still state. In the judging circuit 403, it 
is judged whether the remote control transmitter 20 is in 
a moving state or in a still state for each predetermined 
time period. If the amount of movement of the remote 
control transmitter 20 in a predetermined time period is 
larger than the amount of movement of the remote 
control transmitter 20 due to the unintentional move- 
ment of the hand, it is basically judged that the remote 
control transmitter 20 is in a moving state. On the other 
hand, if the amount of movement of the remote control 20 
transmitter 20 in a predetermined time period is smaller 
than the amount of movement of the remote control 
transmitter 20 due to the unintentional movement of the 
hand, it is basically judged that the remote control 
transmitter 20 is in a still state. 

Coordinate data (X, Y) representing the remote con- 
trol transmitter 20 which is outputted from the coordi- 
nate detecting circuit 46 is accepted in the judging cir- 
cuit 403 once per a predetermined number of frames 
(for example, 10 frames). If the coordinate data (X, Y) is 30 
accepted, the differences AX and AY between the coor- 
dinate data (X. Y) and coordinate data (X, Y) accepted 
the last time are found (step 21). 

The result of the preceding judgment is judged (step 
22). If the result of the preceding judgment is a moving 35 
state, it is judged whether or not AX and AY found in 
the step 21 are less than a reference value a (AX < a and 
AY < a) (step 23). The reference value a is set to a value 
slightly more than the amplitude of vibration on the 
CCD 1 of the remote control transmitter 20 due to the 40 
unintentional movement of the hand. 

When the conditions AX<a and AY < a are satisfied, 
that is, when both the amounts of movement in the X 
direction and the Y direction of the remote control 
transmitter 20 are less than a predetermined value, it is 45 
judged that the remote control transmitter 20 is in a still 
state (step 24), so that the selection signal is brought into 
a low level (step 25). 
On the other hand, when the conditions AX<a and 



When the condition AX>£ or AY >£ is not satisfied, 
that is, when both the amounts of movement in the X 
direction and the Y direction of the remote control 
transmitter 20 are not more than a predetermined value, 
it is judged that the remote control transmitter 20 is in a 
still state (step 31), so that the selection signal is brought 
into a high level (step 32). 

A method of setting the reference values a and jEJ will 
be described concretely. 

The amounts of variation AX and AY of the image of 
the remote control transmitter 20 on the CCD 1 which 
are found in the above described step 21 and the actual 
amounts of variation AH and AV of the remote control 
transmitter 20 have the relationship represented by the 
following equations (9) and (10): 



25 



AY={Py/(QyXQ}xAV 



<9j 
(10) 



AH: the actual amount of variation in the horizontal 
direction of the remote control transmitter 20 

AV: the actual amount of variation in the vertical 
direction of the remote control transmitter 20 

Px: the number of pixels in the horizontal direction of 
the CCD 1 

Py: the number of pixels in the vertical direction of 
the CCD 1 

L: the distance between the CCD 1 and the remote 

control transmitter 20 
Qx: a parameter for determining the length in the 

horizontal direction of an imaging area 
Qy: a parameter for determining the length in the 

vertical direction of an imaging area 
(Qx X L) in the above described equation (9) indicates 
the length in the horizontal direction of an imaging 
area at a point spaced apart from the CCD 1 by a 
distance L. (QyxL) in the above described equa- 
tion (10) indicates the length in the vertical direc- 
tion of the imaging area at the point spaced apart 
from the CCD 1 by the distance L. 
For example, the remote control transmitter 20 shall 
be operated at a point spaced apart from the CCD 1 by 
1000 mm. In addition, let Px=Py=500 and 
Qx— Qy=l. The amplitude of vibration of the remote 
control transmitter 20 due to the unintentional move* 
ment of the hand of the operator shall be 2 mm. Both 
the amounts of variation AX and AY of the remote 
control transmitter 20 having an amplitude of vibration 



AY<a are not satisfied, that is, when the amount of 50 of 2 mm on the CCD 1 are AX=AY=1 by the forego- 



movement in the X direction or the Y direction of the 
remote control transmitter 20 is not less than a predeter- 
mined value, it is judged that the remote control trans- 
mitter 20 is in a moving state (step 26), so that the selec- 
tion signal is brought into a high level (step 27). 

When in the above described step 22, the result of the 
preceding judgment is a still state, it is judged whether 
or not AX or AY found in the step 21 is more than a 
reference value £ (AX>£ or AY>/3) (step 28). The 



mg equations (9) and (10). In this case, the reference 
value a is set to, for example, a natural number 2 
slightly more than the amount of variation AX (AY). On 
the other hand, the reference value /J is set to, for exam- 
55 pie, a natural number 3 slightly more than the reference 
value a. 

If the remote control transmitter 20 shall be operated 
at a point spaced apart from the CCD 1 by 500 mm, 
AX=AY=2. The reference value a and the reference 



reference value /3 is set to a value slightly more than the 60 value j3 are respectively set to, for example, 3 and 4. 



reference value a. 

When the condition AX>0 or AY>j3 is satisfied, 
that is, when the amount of movement in the X direc- 
tion or the Y direction of the remote control transmitter 
20 is more than a predetermined value, it is judged that 65 
the remote control transmitter 20 is in a moving state 
(step 29), so that the selection signal is brought into a 
high level (step 30). 



When the amplitude of vibration of the remote con- 
trol transmitter 20 due to the unintentional movement 
of the hand differs depending on the horizontal direc- 
tion and the vertical direction, each of the reference 
values a and /3 may be set for each horizontal direction 
and vertical direction. In addition, the amplitude of 
vibration due to the unintentional movement of the 
hand differs depending on an operator. Accordingly, it 
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is preferable that each of the reference values a and $ is 
changed for each operator. However, it is actually diffi- 
cult to change each of the reference values a and & for 
each operator. 

Therefore, it may be judged whether the remote 5 
control transmitter 20 is in a moving state or in a still 
state by calculating the standard deviation of the 
amount of movement AX or 6Y of the image of the 
remote control transmitter 20 for each predetermined 
time period and judging whether the calculated stan- 10 
dard deviation is more or less than a predetermined 
value. 

Furthermore, a vibrating sensor may be attached to 
the remote control transmitter 20, to judge whether the 
remote control transmitter 20 is in a moving state or in ^ 
a still state on the basis of an output of the vibrating 
sensor. 

It is possible to use, as the cursor control circuit 400 
shown in FIG. 28, a cursor control circuit for finding 
cursor coordinates on the basis of the coordinates of the 20 
image of the remote control transmitter 20 from the 
coordinate detecting circuit 46, for example, the cursor 
control circuit 10 or 11 shown in FIG. 21 or 24. 

When the cursor control circuit is for finding the 
amount of movement of the cursor 200 on the basis of 
the coordinates of the image of the remote control 
transmitter 20 from the coordinate detecting circuit 46, 
for example, the cursor control circuit 7 shown in FIG. 
4, 12 or 17, it is possible to prevent the vibration of the 3Q 
cursor due to the unintentional movement of the hand 
by using a circuit as shown in FIG. 30. 

In FIG. 30, a cursor control circuit 500 is a cursor 
control circuit for finding the amount of movement of 
the cursor 200 on the basis of the coordinates of the 35 
image of the remote control transmitter 20 from the 
coordinate detecting circuit 46, for example, the cursor 
control circuit 7 shown in FIG. 4, 12 or 17. A judging 
circuit 403 is the same as the judging circuit 403 shown 
in FIG. 28. 

A gate 501 is always opened. When the judging cir- 
cuit 403 judges that the remote control transmitter 20 is 
in a still state, the gate 501 is closed The gate 501 is 
maintained in a closed state until the judging circuit 403 
judges that the remote control transmitter 20 is in a 45 
moving state. 

Consequently, cursor control data outputted from the 
cursor control circuit 500 is always sent to a display 
circuit 8 through the gate 501. On the other hand, when 
the judging circuit 403 judges that the remote control 50 
transmitter 20 is in a still state, the gate 501 is closed, so 
that the cursor control data outputted from the cursor 
control circuit 500 is inhibited from being sent to the 
display circuit 8. Therefore, the position of the cursor 
200 is not changed. 

Thereafter, if the judging circuit 402 judges that the 
remote control transmitter 20 is in a moving state, the 
gate 501 is opened, so that the cursor control data out- 
putted from the cursor control circuit 500 ts sent to the 
display circuit 8 through the gate 501. 

Although the present invention has been described 
and illustrated in detail, it is clearly understood that the 
same b by way of illustration and example only and is 
not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms 65 
of the appended claims. 

What is claimed is: 

1. A cursor control device comprising: 
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a display device having a display screen on which a 

cursor is displayed; 
a remote control transmitter including a light emit- 
ting element for emitting light rays having a partic- 
ular wavelength for providing inputs to remotely 
control the cursor displayed on said display device, 
imaging means, having a predetermined image area, 
for imaging said light rays providing inputs from 
said light emitting element within the predeter- 
mined imaging area; 
distance detecting ™^ns for deterrnining the distance 
between said light emitting element and said imag- 
ing means; 

position detecting means for deterrnining the position 
of said light emitting element on the basis of an 
output of said imaging means; 
cursor controlling means for determining an amount 
of movement and a direction of movement of said 
light emitting element on the basis of the position of 
said light emitting element which is determined by 
said position detecting means, for determining the 
amount of movement of the cursor by multiplying 
the amount of movement of said light emitting 
element by a coefficient, and for dete rminin g the 
direction of movement of the cursor on the basis of 
the direction of movement of said light emitting 
element, to control the position of the cursor on the 
display screen on the basis of the determined 
amount of movement of the cursor and the deter- 
mined direction of movement of the cursor, and 
coefficient controlling, means for controlling said 
coefficient used for calculating the amount of 
movement of the cursor by «»d cursor controlling 
means on the basis of the distance determined by 
said distance detecting means. 

2. The cursor control device according to claim 1, 
wherein said distance detecting means determines the 
distance between said light emitting element and said 
imaging means on the basis of the output of said imaging 

40 means using a predetermined relationship between the 
amount of the light from said light emitting element 
which is received by said imaging means and the dis- 
tance between said light emitting element and said im- 
aging means. 

3. A cursor control device comprising: 
a display device having a display screen on which a 

cursor is displayed; 
a remote control transmitter including a light emit- 
ting element for emitting light rays having a partic- 
ular wavelength, an operation key for generating 
an operation signal and means for modulating said 
light rays by said operation signal, the remote con- 
trol transmitter providing inputs to remotely con- 
trol the cursor displayed on the display screen; 
imaging means having a predetermined imaging area 
for imaging said light rays providing inputs from 
said light emitting element within the predeter- 
mined imaging area; 
distance detecting means for determining the distance 
between said light emitting clement and said imag- 
ing means; 

position detecting means for determining the position 
of said light emitting element on the basis of an 
output of said imaging means; 
cursor controlling means for determining the amount 
of movement and the direction of movement of 
said light emitting element on the basis of the posi- 
tion of said light emitting element which is deter- 
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mined by said position detecting means, for deter- 
mining the amount of movement of the cursor by 
multiplying the amount of movement of said light 
emitting element by a coefficient, and for determin- 
ing the direction of movement of the cursor on the 
basis of the direction of movement of the cursor on 
the basis of the direction of movement of said light 
emitting element, to control the position of the 
cursor on the display screen on die basis of the 
determined amount of movement of the cursor and 
the determined direction of movement of the cur- 
sor; 

coefficient controlling means for controlling said 
coefficient used for calculating the amount of )5 
movement of the cursor by said cursor controlling 
means on the basis of the distance determined by 
said distance detecting means; and 

means for outputting an on-off judging signal of the 
inputs from said operation key by demodulating 20 
the output of said imaging means. 

4. The cursor control device according to claim 3, 
wherein said distance detecting means determines the 
distance between said Light emitting element and said 
imaging means on the basis of the output of said imaging 25 
means using a predetermined relationship between the 
amount of the light from said light emitting element 
which is received by said imaging means and the dis- 
tance between said light emitting element and said im- 
aging means. 

5. A cursor control device comprising: 
a display device having a display screen on which a 

cursor is displayed; 
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imaging means having a predetermined imaging area 
for imaging said light rays providing inputs from 
said light emitting element within the predeter- 
mined imaging area; 

distance detecting means for detennining the distance 
between said light emitting element and said imag- 
ing means; 

position detecting means for determining the position 
of said light emitting element on the basis of an 
output of said imaging means; 

cursor controlling means for determining the amount 
of movement and the direction of movement of 
said light emitting element on the basis of the posi- 
tion of said light emitting element which is deter- 
mined by said position detecting means, for deter- 
mining the amount of movement of the cursor by 
multiplying the amount of movement of said light 
emitting element by a coefficient, and for determin- 
ing the direction of movement of the cursor on the 
basis of the direction of movement of said light 
emitting element, to control the position of the 
cursor on the display screen on the basis of the 
determined amount of movement of the cursor and 
the determined direction of movement of the cur- 
sor; 

coefficient controlling means for controlling said 
coefficient used for calculating the amount of 
movement of the cursor by said cursor controlling 
means on the basis of the distance determined by 
said distance detecting means; and 
means for outputting the on-otT judging signal of the 
inputs from said operation key on the basis of the 
output of said imaging means, 
6. The cursor control device according to claim 5, 



a remote control transmitter including a light emit- 35 wherem ^ Stance detenmning means finds the dis- 

tmg element for emitting light rays having a partic- ^ ^ light emitting element and said im- 

ular wavelength, an operation key and means for agmg means on ^ e basis of the output of said imaging 

changing the intensity of the light outputted from means using a predetermined relationship between the 

said light emitting element in two stages in re- amount of the light from said light emitting element 

sponse to an on-off judging signal of said operation 40 which is received by said imaging means and the dis- 

key, the remote control transmitter providing in- tance between said light emitting element and said im- 

puts to remotely control the cursor displayed on aging means, 
said display screen; * * * * * 
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